5X7 ^ 0 "i 
ReCdPq^TO 11 MAR 2005 



(43) IIS^fflB 
2004 ^3 n 25 H (25.03.2004) 




PCT 



(10) @IS^BHS# 

WO 2004/024961 Al 



(51) gfg*#l*#g 7 : C22B 1/16, l/OO, 7/02, 19/30, 

19/34, 13/02, B09B 3/00, C02F 11/00 



(21) @Egmuas#: 

(22) gfSUBSB: 

(25) mf&mm<Dm%: 

(26) m&'Amowm: 

(30) fiSfcJf-x — 

$#fig2002-268414 
*$Jg2003-14268 
#1512003-107420 



PCT/JP2003/0 11654 
2003 ^9 ft 11 B (1L09.2003) 

B*S 



2002 ^9 E 13 B (13.09.2002) JP 
2003 ^1 £23 B (23.01.2003) JP 

2003 ^4 ft 1 1 B (1 1.04.2003) JP 



(71) aEBAr*S*»<±T0)ti^SICOL^T): «TB 
*8!®t*S#tt (NIPPON STEEL CORPORATION) 

[jp/jp]; t 100-8071 KSi«B ^ftfflE *^fflr— Tg 

6 # 3 Tokyo (JP). 

(72) S&Hfl%; fccfctf 

(75) &W%/ti\m A (*HfCOlNT(D^J: mjn S 
(ICHIKAWA,Hiroshi) [JP/JP]; =f 804-0002 IB HIS: ft 
MrfiFME*?tl46-5 9 SrB*SifflM*3t 



£*± I>V-7U >^3S*S?f*J Fukuoka (JP). 

(EBARAKI,Tetsuharu) [JP/JP]; T 299-1141 

Chiba (JP). jgSfc (IMURA^hoji) 

[JP/JP]; =f299-1141 ^f 1 ** g*rti 1 Stt StB 

*$gS*^^tt S*Sffi3rft Chiba (JP). t£BB t*& 
(ODA,Hiroshi) [JP/JP]; T299-1141 SIR S*rfi g» 
1 #*fe B *8ffi1*5t#*t g»Sffifi>Tl*3 Chiba (JP). 
$SP (ABE,Yoichi) [JP/JP]; =f 293-8511 ^Si* 

m*mSrS2 0-l STB*S®»SSttfttfill* 
*SPrt Chiba (JP). B*g (TAKAHASHI^higekl) 
[JP/JP]; =f 293-8511 SIR S*ffi $f§2 0-1 JS 

B*«sj»s^tt cwba (jp). m& 

#* (KANEMORI^Nobuyuki) [JP/JP]; T293-8511 T 

i!S»$SS20-l SrB*SflSttS#ttft 

tftPlS8*SPrt Chiba (JP). ft* IS (SUZUKI,Satoshi) 
[JP/JP]; =T293-8511 SrS2 0-1 SfB 

*KSM*3£#*f ftfl5^3S*SPrt Chiba (JP). 

(74) ftS A: ft . H(AOKI,Atsushi et al.); T 105-8423 

Wat#it^#*SBf Tokyo (JP). 
(81) JI^SI (Hrt): AU, CA, CN, KR, US. 



(54) Title: METHOD FOR REDUCTION TREATMENT OF METAL OXIDE OR IRONMAKING WASTE, AND METHOD FOR 
CONCENTRATION AND/OR RECOVERY OF ZINC AND/OR LEAD 

(54)»E(D*ffr:&Sig<b&Xte^ Sf&;&t//:*l*f&a>ilf§ ■ DiR«S 



ON 

o 




(57) Abstract: A method for the reduction treatment of a metal oxide, characterized in that it comprises using, as a raw material, a 
powder containing a metal oxide, and an alkali metal and a halogen element, and further optionally carbon, mixing said raw material 
with water to prepare a slurry, subjecting the slurry to dewatering, optionally mixing the dewatered product with another raw material, 
and reducing the resultant product in a rotary hearth reduction furnace. 

(57) mm-. &s»m$$«l, ^o. ri\,i3*)^miit\af>7tm. <*?>ic> &m\zi&cBtm£-gm-t 



BEST AVAILABLE COPY 



WO 2004/024961 Al 



(84) ¥i&m(&&): 3-ny/<*#it(AT,BE,BG,CH,CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, FT, RO, SE, SI, SK, TR). 



V 



WO 2004/024961 



r CT/JP2003/011654 



W #W # 

xMmmyiiV. iiitiftiiB (zno) zmwirzmmmmm 

*F 4"^ b"C, mycRJ^tt^^ •!/ bfc^^tfc £ o T 

1 



WO 2004/024961 ^rCT/JP2003/011654 

z>m&,<Dpvhz> 0 mfc-r i o~i 5^-h;vt\ 

£5c7£#te, *P^m-t?> D 1 2 0 0°C^Jb^T^P^$ 

£> T* 5 <, 

$kM<Dtcftfc, mmtm&i^x. w^ws, ^©rh:, 

2 



WO 2004/024961 



'CT/JP2003/011654 



<D?f ija6^tfS?l£b-CV^5 ri*. -ti/fett. 1 2 0 0"C^±©l7nEJ£: 
f ^4*tt*fc5. 

tE-t 51^®* iftf>^#B«3tt:, &jf**<D#* hf&ft b 45. ^ 
^ h *<affi#&^#&0>^tfS^VN#<a-te, Br t IE 

M <£>ffc#a&/?fc£5§IEfcsIgi-5 r £ *s il t? *> S » ^H^JS^^ 

3Eft b ft KM TLX % T;V% ]) &m bs^v? ^yc^i^WitE ttV^ 5 

#3B93#W:* 4# Pi 2003-090686 (*^BJ#<^# 
I2 0 0 1 - 2 7 9 0 5 5 f© / il^i) fc»*t5i5fc, HHE 

si-* y &m^*7^4kv>i&g><^$.tiz b, (i) jenfe^K* 5 , 
wtfxmmmwtoft&fcyx h b ut#f uttt^pit £ ft 

(ii) h +©!£»*£#«£TU-CffittJK«-fc It© 

oiO, #1 2 0 0 3 - 0 9 0 6 8 6f ^ftl^tS J; p l:, 

3 



WO 2004/024961 ^PCT/JP2003/011654 

n^^m. (b) , &xf. cc> co. 

8C-0. 7B) /A<0. 3 6 CD §8 £ « *T £ 0 fc-f § ^ £ 

^aa^scort^^^^^ ho#3t##iifli**b*c, ft ^ TbT ^ ^ u ^ 

* fc, #3§K#te, WW 2 0 0 0 - 1 6 9 9 0 6^SK*tJ:5 
#**fm t , #12 0 0 3 - 0 9 0 6 8 6 -J§- & IS IB «c CD 31 1^ lc*3ft 

*#&*IIRi- 5 - 4: t . S^^&ISf *I*t5 C £: T*. _L!BcD 
IHS«:J&;fc"CV>5o 

b!)!>AO^t$i s II<, #i 2 0 0 3 - 0 9 0 6 8 6 f^itl3 

4 



WO 2004/024961 



'CT/JP2003/011654 



t UT^^tVNS t <Dlfi&^o H<D^r^ , W IB IS 5^ ^ # 

& ?i & tf # * ^ t V^ 5 fH! ® $ % & & o 

ftXtt. 4ttflsiE». M^^^^ y * Aft 

liMM^^ r. <D^«te. 6 0 0 °C^Ti:®VN 

o 

MS. 4 0 0- 6 0 0 t©^frt'i*T|V>#f rtbrt* 

^i^C, T;vU y &m b^v ? ^7n*«r# < ^ ** M » ^ 
£ & ff ft 5 - £ a 5 T? * ft o - 

% < ft 5 o 

ts#* h^x? y ^ft if <0»***4&teJ&#fc 2f ©iTnlJIr^f* 

5 



WO 2004/024961 ^FCT/JP2003/011654 

v*>x*am\s* mmmmmw* i^jjis^s® czno) *m 

T. Zni»t5. l&ltg(coVNr %^«^m^T*T. Pb 

i^f5 0 ) 5 0-5 5%^±t'fc^tt\ M^ffl^iS^^H:^ 

jg y$S j£ # X V^ fc o 

i£ V) , T. Zn#30-40 «*% fcte&fcfc 9 , — Hk^^ ^ & 

6 



WO 2004/024961 ^PCT/JP2003/011654 

mm z tits: t>*o fco 
© m is # *> o o 

£ b T . 09 jfc , #^BH 5 3 - 2 9 1 2 2 t^ifc> ^ X b# £ zk 

e> tb^TK^fe^^ h k = — * * z-xmn Us m#&&t>* 

W £ ft T 5 , 

b^U, #^BH 5 3 - 2 9 1 2 2 ^^i (3161 

£fc. r©gi(C*3VNT, 7K-ei5fe#bfc^x h « 3 0 ~ 4 0 %<D 

fr h z> o 

H^^H^^^W.yhWO 01/42516 A 1 m f± * 
gHb^£Jfci!i UT*^Sr 1 . OfgFE* 
±^tf^BT*^#?S^U-C, rtt«r 1 6 ~ 2 6«*%©^tR#£ 

4 3 - 0. 5 8 0^^#:|rMt, ^^^#5:#ffl^S^l 1 7 0 
°C^TO!eI^^^^al5crt-^AUT, 12 0 CC^-h^^ST'gl 

#132001-303115 , i&m&fc 1 ®)*^ 

7 



WO 2004/024961 ^*CT/JP2003/011654 

fcmx*. 16-2 7 %<©^zk# UT> f¥UttJb5£tf>/&7£ 

& ^ 6 fc t ra a a § & o - 

^oT, T;v# y £: * V5B**# < t? J£ £|- & & £3 



s ^(om^mmm) tmfcmto (zno> srsij^unajR-r 5»5B«fe 

HJR^fe, Zm&irZ Wt'feS. 

8 



WO 2004/024961 ^^CT/JP2003/011654 

(3) ^mw^^t, t** y &Mk<^"?>'7tiX 

(4) Mlftl^ttt, T/V# V &m £ ^ * y^5c* 
JH-tTK^a-a-U-C^^ V -Sr»5tU. 3fcv^J8£7kU. gEjftTK^tm 

1 fcs%^-t^i-5 r tt&mt-rzmm (D ~ (4) 
tit* \zm^^^m^itm(Dm7c^m^m 0 

(6) iifJfB* 7 V Z>m&kfr<DmSL&m& 1 M 1 . 5U 

. 4^Tt'fc5: i ^r^mi-rs HiTlB (i) ~ (5) ©v^-ffr^fc 

(7) Iff IB* 7 V -©«atte*5V^* * 7 y -«r 8 0 X: SIT KM 
fltti#t5ri^#f itStlB (1) ~ (6) (D^-rtbfrte 

9 



WO 2004/024961 



CT/JP2003/011654 



#&£^u> a* - ^ r v &mt^* W7G*&> r^*y*o 
®) x«o. i sui^m-rz>®ft*m^z ^ ± %#ti:t5Wts (i 

) (2) Ztt>\ (5) ~ (7) ©V^Tjh/J^fctBfcO&JIftflStt 

w-j-ss-a-s&tt&jflv^s r. £ &4$»fc-f-5 tfria (3) . (4) . s. 

t*\ (5) ~ (7) (S^i* ti/AM!i|B*0&JRife^4&©ai5n*Q!3S^ffi 

o 

do) Miai&#:^7K t u-c^at vitx ? y -© P H# 7 ~ 

11. 5 r i: SlftfS ( 8 ) fc: IB ^ <£> & M ^ % <£> 

(11) WlB»*»#«:**:»£-UT»3ftLfc;*? y — <£> p H j$ s 
7 ~ 1 1 . 5T?*>5ri &l&m t-t 5 HtrfB ( 9 ) teSB*fc<0.&«lfeft; 

(1 2) «r*SMt* 3 5%£l±©SiW^^ 1 ^ 

sr^iRi-t-siWfB (i) ~ (i i) ©v^-r tifrKmwtv&mmik® 
( i 3 ) ttriBjB*«»te*5»t i zk i at o • 2 ~ 

l*t0. 4 £ mj8L7km*. ¥-®fcmi 0 0 0 Omm 3 ^Ttf>*I?|II 

r h £r#m*:1-5TitrfB (1 2) KH3*«>AAttflS 

10 



WO 2004/024961 



[ CT/JP2003/011654 



(14) Me/fca*#a***-r***fcjft*©*A'jfc*«: i **o . 

6~1»1. 5H, &jfc^#&|alfi^Jfc5£jK5GJFt::8!AL, 
iftft 1 2 0 OX:Sk±<DfF?imftteS ft&±.ffi'g& U*T5l7ni-S r. 
i: Zrt&WL it5 MIB (13) tefB*&©&JRBMb*&<03t7G*&SI:frifc. 

(15) ftJlBHI^^^^STnr^^ **&#>f 7- t^%^m^(D 

^r^^ tf5 ttria (1) ~ (14) ©v^ft*Mi:|B*fctf>&«BHb'l& 

(16) flr1Bf&#a s SI#cg&i£*&''C*>3 - ^ i~ 5 til IB (1 
) ~ (15) m^*i,i&M£iB$&©&JRifefc4&©3S7n:#$5fe. 

(b) mgiRxf/xi&m&mm • @«t5*w©!iB ^t^£ 

38 <9 & S „ 

(1 7) Itfia (1) ~ (1 6) ©VN-f^^fclB^O^JSSR^^© 

(is) mmmmm, pumMMRxf^u^^^^mwm^^, 

«^^#«:^«fc**»7Bjp»J:*AUT»7B-f S t tic, H^i" 

ii 



WO 2004/024961 ^PCT/JP2003/011654 

in ixiiii, 

(20) m&piim&m&oH-m$:<£tfmitT~hz z k&wm. 
k-tzmm (i 8) x« (i 9) fcm^vmmmmm&MTt&mjr 

o 

(2 1) ItrSSpHSBSESa^^ 5»l»jpXttfti^i^#fflSii5 

fHiiJc-Trfcs r t ^^mt-rzmm ( i 8 > ~ (20 ov^fi^^t 
ib © m m m m % © 51 tg a # & „ 

(22) StrSB P Hiilt' p H ^^|Lfc^7 !)-OpH^8« 
±T*fe5r i: 2r#i!ii:i-5 iillB (18) ~ (21) (D^-rtifrfcW, 

(23) ttrl2JK7K%^ x mffi>fcW<D 16-27 

ft5 £ k t-T (18) ~ (22) ©vn-T ataxia** 

(2 4) m$fcmm%)&m7c%km'tz> mmx«$>^ 

mn&Wl-t 3 it*© JLT f-SBe Ufc— StE*_b© a -;K% 

12 



WO 2004/024961 



'CT/JP2003/011654 



(25) mwi^m^mTt^mt^mm.X'h^x, 

mm&wjt z> mis <d ±r Kmw ufc— msx±(d * mm^s 

mj&fcMfcfcttzmtovxmmtzmimm. 
mmrnrn % h& m vx j&mt z> f&T&m. 

H2tt, mm^^^MTcp^m^xm^tm^MTn^mt^^^m 
<Dm<Dmmmm^^tmxh^> . 

pj§ <^ »j <*> & jfe ts m & ^ tm x h z , 
(i) nyt<D&i&mkm*'St*®fc$: : m7b®iQtz>3&w, rx*. 

13 



WO 2004/024961 ^^CT/JP2003/011654 

o 

Aft if.3ft«*>5. 

JSC** 2 ««£A±, fttltf 3SS^?> 6Si2pfit5. & 

14 



WO 2004/024961 



CT/JP2003/011654 



::t«, «5BttA:JllifcflS* £ D 1 3 0 0 °Ctf>-$Hb^iiiT'it 
<fc3E». Blft»* HtfcSo 

1 *t 0 . 6 ~ 1 » 1 . 5 it5, 

*Jfc*<o##r««:#-C, »"f * ^ t Bf-T * V © /< 7 v * ^ h 
5. 

So 

15 



WO 2004/024961 ^^CT/JP2003/011654 

* U tto^W'^/^ftfcaE^ift^'frW-*^*^ ****** 

* & * 
T A- # V ^ >5 5 ^ V N ^ -a ^ J'i > TRJfc^SritflU - £ #ftvv. * 

rt* ft $ 5 . # # * & W 5 r. i: # *> § o 

16 



WO 2004/024961 



CT/JP2003/011654 



islk, tjv% y &.<D—ifc?x Y^tDmrnmin 0-2 0 ontttez 
0 ^o-r> mnmft* <ot?\>% y &<d&&& 0 . 

y m©^^"^^ 20-40 ft*% ^ 19 . v^tt^m-a-t^t *ra 

T/l'tf y ifttt. SM&T*^ 5 0 0 ^ttmT'tt^tt^lfSV^SCT-fc 5 
* y&tf51 o^;v%^±HAt5^ 5 0 0 °CM'4k-Q<o~yt?* V 

17 



WO 2004/024961 ^^CT/JP2003/011654 

*mw%b\±, y -*mw~tz>&w*w9t^tz.i&?k, mitt 
y 1 1 1 »#dsj^-jc^m-t'5 ^ 7 y -*r»3t-r 

# • 7k«*J£^£r 1 M 1 . 5K±it5:H^ 

, SI£U<te, • l*tl. 8 £iL_bT?S>5 J: 5 

— j&ftfcte. *&# • TkJCSJfc^te, 1 *f 1 . 8 ~ 1 *f 5 cDfgfflrtS 

-hfc^#^^'a-^si«^#$tLi a , tut*, z.<d*9v- 

18 



WO 2004/024961 



'CT7JP2003/011654 



fcfcU, fclfctf, 7;w* y t©tf^!5 J l-2ff %»±Oi5 
1 *t 5 — 1 *T 1 5lg ttSo 

8 Ott-fc^ £f ;£ U < te: % 4 0°C~8 0°CT'fc5„ 

r©tg«Sffl1?fcti«, 15~3 0^MO^5!l-j»#t, 9 5 

, P H#3. 5v *a5 5t<0*frT?tt, 2 0^M©ft»t, 

©3 5%, $&© 2 3 %&$$M Ufc„ r <Z5jj$m, 7K<^>S^M^^* S ± 

19 



WO 2004/024961 



CT/JP2003/011654 



0 pH#l 1 Sr«-Tl^^3&»6>, iE»2:»©*«|36SjB#5. r 

tut, mmkx*m&* ^ti^ti. m^m^*^. R^mm^ t 

„ 5 5 °C <D 2 0 ft m <£>W:WX* . p H ^ 7 ~ 1 1 . 5 tf> f& IS T* 

fctitf, M#& 5 %«TTfS)ofc 0 

pH^ll. 5S:lit5^»*ft*^iSiPtTV^, P H 

fi&oT, — ^Kits 0. 3«i%P;±©I^t 

ii7~n. 5 (Dmmx h z r t tf*sis uv^ 

t-s (— $t$}te'£m7kft<o$imxtt 2 9 o 

5 o 

m^>iST'i«ttli©itT'fetl«f, 3 - 6 0 m m 

W^^5»ftt^otk • 7kfC*J£^T- 1 & 0 . 

20 



WO 2004/024961 



'CT/JP2003/011654 



9 0 - 9 5 %sx±&mM-rz>frh. j$t l 7kfr-*x*<DTsi'% y m.m& 

■j 

ffljttf, * 9 y - i:^7K>Jr-^(D»#: • 1 
0>©iKl I5%ift5, 1^8 5 %CDT/W;fr y jftjftS 

mc***&#©zk#tt 9 ~ 1 3 ««%^3gIET?*)5 0 i 

„ mft • 7kW*JtT* 1 *t 0 . 09~0. 1 5 Kl*Bi5i--5 ^<D"Cfe u 

«jj&ftj»^«fe"^tt % y rising u&v^-e, r/i'* 

8-13 «*% HT, V^jglfc^gf- 
y h fCTL^ (X ^Pt^ t ) Ii2 2~ 30%tfi<, HI 

21 



WO 2004/024961 ^^CT/JP2003/0 11654 

SrfflV^ t> n <Djjm%m V^C#£", 7K # ft ^ Jfc #J <B V> 

— fis^ ^ p y v <D&m&& 3 5 %5fcm<&Wt&fe. hue* 3 *:* 

^jg:5©X\ ^ RK r* 3 5 % ^ _b 1~ 5 & S ^ *> 5 o 

r <D^^ s Tk^^i 6~2 0 SCft% ©^!)^r? hTffc, j^rtTf 

22 



WO 2004/024961 



CT/JP2003/011654 



<xh. &i&fc<Dmwi&m% ftv^ -e^, n& ♦ tkk 
s^, mfev; xji>^(Dn v&fr&mmt fto -c. ^^fus^T' 

^•0. 2 ~ 1 *f 0 . 4T'*>5ii#iST?*)5. 

0-60%$)!), -r^^^{c^^^i-V^^5t i ft o X^ 

So 

®ft j $>f&i&fc(D&.mjLn&mwx' t §, *r*t#:, in^tj; 

JBJH-f&tt©* 7 y — JKtK, S.t>\ /X/vJfLUll^ 

its ut^fts, 

£ (Of&j&fccomfc • 7k«*Jt*^ 1 M 0 . 2 ^T^^te, 

23 



WO 2004/024961 ^^CT/JP2003/011654 

0. 2-0. 4#&v> 0 ft*5, Sk&, *mwxte. i©i5ft*ife 

its. 

jcfl!lA5. i(Dl5cf -eft, ^fft^l 1 0 0 o C^_h5cJp^U-C 
M7KRfe&&^ ft £B fc: *5 V > T tt, iS5nt£<D&«M 

j£Jg#0>4Pl*3?lif3EI#l8Jtt. — «»C 10~20^flt*fe5, ZL<D 

r. ^^#©ffl«w: iooo °c^_h-e& § <dx^ i&mfcfr h 

0-2 5mnSl^T^SV^„ $c7F2£M § * # . 

# <D I*) gBfc & ft 5l^^^^5Sn-C, jfc#3&38^ i RjsB:a>R£IBItfS3ai« U 

24 



WO 2004/024961 



CT/JP2003/011654 



t s 1 0 0 0 0m 3 «T"C^5, 

Sr^o^T, ^m^sri^i-s^^ r/l/ 

1 0 0 0 o CffmtiSt&T T. IS^^ 7 — 8 9 

T^*P $ tV5o 

2) o 

2 0 0 °cm^^T fcofc«fc* S«$S 1 0 KIT, 

25 



WO 2004/024961 ^^CT/JP2003/0 11654 

fill o tt, ^^7^;^-S;, xtt*. M&,<Dh<Dfr&^o MM^m 

*us^, mis, rsi-uy&m, mm, &tf/x&, ^p^^ 

26 



WO 2004/024961 



CT/JP2003/011654 



nip 5 <Dtfxnm& 1 0 0 0 ~ 1 1 0 0°Clg©i^, M#&^$&tf> 

, 1 2 0 0°CU±<DUmx^ ffi#&^l&<£>3£3§#$t31£tf s *:t i: 
£fc, 1 2 0 0 o C4^_h(O?a^^ 8 &mSX±m< it^te. J!&M#&# 
£fc, 1 2 8 0t£l±©)ifxfi|i:tti«, 9 5 % £A _h Ii 

F*3 T? <fc> <5 o 

27 



WO 2004/024961 



CT/JP2003/011654 



X , if ft w <o & # < , W if * &3 te RS S # £ C v^ & 

^^©^stfi* iTMtfei^^ zto-miTZMmm 

(ili i ) 

i 9 y -»#R#ftim 2 o $rm t ufc 0 

m^^^^STC^ 5T'li> jStc^F©^^^^^^ 1 3 0 0°CiL 
1 0~1 5^WMILfe. ^S^ff ©^ift^ 7-8J; 

Jgi&tfU 7-8 (DfoWWWif XW.m\1i.- APT* 850-950 
0 C> ffi P X 4 5 0 ~ 6 0 0 °CT& t> s *fc. ^^m^ 9 ©ft§|5T-© 
ft^fXfiSti, AP-e4 5 0~6 0 0°CT-fc^, ffiPT2 0 0~3 
0 0 °C X h o fc 0 

JUiTtcfll 3 £ j&7f^« 4 ©Mi^tt, VN-f x 2 5 h ( 
2 5 %7k#mi£©w e t ft) tfc^ leUE^flcSSatTG* 3 5 

28 



WO 2004/024961 



CT/JP2003/011654 



„ 2 3 fy/i (2 5%*^il©we tt) ~C o fc „ 

H 2 K^tSItt, HJfe^J 1 £ itmm 1 - 3 Ki/BWcbO 
X'h&o :ixU 3 h v/H# (2 5%7(c^tf Wwe ti) 

i3 ^Iifi4©f|fc, $&#:f£$l}$l 2 SrffifcTVNS. $&#:f&£i 
& 2 t/Tto 

ttt£#I 1 1 tt. T/U^ V M#S> 

/ + */Hfc**s 1 . 0 5 t 1ft ^m&b *ot^5. 

0 2 te^-rKflff *mWZftt>-r , l&MQflt 1280 

°c -c i 5 # ra & a u © # jfc i & 5 • - <£> & a m ± s t? 

5mg/Nm 3 T?£>ofc 0 
r©rj^^xMc*3tt5 7;v^!) i:^n^y©^H-ft, 12. 7 

<0&«te'S'*mfiIlj&tfSJI& 4 20°CT^^ 400-600 °CT'#t 

9K~yk?x h (D ttm & m s> it „ 

29 



WO 2004/024961 



CT/JP2003/011654 



i*e*-f , r/vy&y fcA* n y v kmm-rz>M& ft. — 

*5 * Hi fl 3 ^ * h © SCSJfc ^ ft 2 5 % T? h *) , ir;^!)I©9 
5 % fi ft ^ * N * * T fc o 
ftp?* h <D7kffi,X*ft, *#flrfc:*5»t5»# • *5t*Jfc*Sr<&< 

i ?tt, 2k/*&#J*;**rt s i • 5 6Tfe5, * fc, Tkiafc 3 

y 0 . 0 5f f %i^IfcffiTtfc 0 

HI © tt& # * ^ o fc o 

T\ iTn^^^fitl 2 8 0 °C, 1 5 # Rfl © #& 3 % Jfe Ufc 0 

fifc^fr©^^* 5 1 0 0 0 0mm 3 &jg;l-CV^r£^b. $c©&IS 

30 



WO 2004/024961 




'CT/JP2003/011654 



i . o tm^c 

/^#:jt^ftl. 9 i:^^{S< fticmfeVtCo TkUte 4 8 °C b IT 
. 2 8X'fcofe 0 

Jl7n^5 t'MI Ufc ii5, -ft^^ hB^Jt^^i 5. 7 kg/ h 
^-^fl^T*. * ^Mig^tei^ 1 1 mg/Nm 3 T*kofc 0 £ fc 

i^^^h©T. Znfi51. 5fi%^^of;: 0 T. Pb 

' — Jfc<R^J 2 tt, mfc09 2 £ l^-^H^f»#:^, EI 2 ©KfllS: 

ffl v^ tjItc^s u fc a* % #b m z m ^ * a* o fc^n^j & 3 , 
r/u* y itt^^rit^ds 0 . 8 5it%, £ fc, r^^y^/ (ffi 

31 



WO 2004/024961 ^^CT/JP2003/011654 

f |ii 3. 6 ir*% t Hm < ft o ft 0 

Bfc tt *& 4 6 0 °C T' «9 , 4 5 0 ~ 6 5 0 °CT* 

Jfctftfll 1 J: t) £#&tf>It^ tr^^^ MI4t^#< , W 

4mg/Nm 3 T'&oft 0 •e©^*, ffi 2 9 ffi 

2 1 0 

1 <Ozk/»#tt:*&tt 2 . 9fc, £fc, zkMW: 5 5 TCfc&Jfe 
Lfc. 3 ^©Tk/ffrfrttSSf* 0 . 3 8T*fcofc 0 

a^7X — ^ <z> y m.<D-%mm\* o . 
* h 0 am wt » je> e> n * o fc 0 

ill 1 0 -CdJlX Vlt — ftiffx b . Zn^5 5. 1®*%, 
Sfc, T. P b ^ 1 2 . 8f i%T-feofc 0 _h|S — frfXttes M 

32 



WO 2004/024961 



CT/JP2003/011654 



r: <0 JSC SISt|}©tt^!i s iS<^ * fc, Tjuiivm.^^ 
m & 3 . 3 1 flt* % i: fli © T * V^t> © *> 3 „ 

0«|j&£#J 4 i ^J£#iJ 5 fit, SrlSife LfctfelSSfll-cab D * fc, 

v u -cm 11x1-3 tT*&z> 0 

l ©2K/»#MsSM* 7 . 5(c x *jfttt6 otmRStfc. Bfc 

3 -?©;Jc/f&#:J*;s*ri 0 . 2 4T*feofc„ r © Jg: . J&tJc ^ - 

£©lfc;fc^ — Ki/fc^UT, 0^^^S;5l7n^ 5 Tr^S 

sUOpftffi&mfflte 1 2 # "<? & o „ fc*5, 1 2 0 0tKJ:©^ 
35 #©*»#!$ 181 9 #R3T'fco fc 0 

H3£#J 4 ©- h fit, (7/1^^ !) + /NP^y) ©Jfcspri$l. 

33 



WO 2004/024961 ^^CT/JP2003/011654 

Ayif^c^ofc 0 r^^^h^4Jtf^241. 7 kg/ h 
d a o fc o 

ill l 0 T'lHiiR Ufc — h tt, T. Zn^64. 9ft% 

* tc , T . P b & 9 .■ 4 f i%"C'fc 9 % £ ^ , T/^U^P 

Sit Ufc 0 

^^#:^>T. Znftl 3. 1 T. Pbli 

2. 9ft%^{STUfc, 

^^^^^^^ 1 3 2 0 °C-e&!K h — ^/K^^rt^^^ra^ 1 5 
#P^-efcofc 0 fcfcL, 1 2 0 0 °Ci£±.<Dlf ^UfeUftVffife&fffi 

mnw 5o^^^hMifc*a2i6. 7 kg/ h ^-^m^, 

ili 1 0 T-laliDl Ufc — h te, T. Z n # 5 8 . 8fi% 

£fc, T. Pb^s. 7®*%t, ^Jfe^!) 4 £: t^^fg; 

34 



WO 2004/024961 



CT7JP2003/011654 



m lie r*5£ 3155:03 5 t^iLfc, m^r*^:ai7cr 5 wi&mgkW 

(DT/Ujj ]) + ^y©ft0^f|-^ 18. 6 % i: ft o fc 0 

$11 1 OXmUlstc — lkyx hte, T. Zn«552. 9 
&fc> T . Pb^s. 6Kft%tJ«^ofc^. T/P'^i;^ 

^ pt y ^ £ u ft if tttf ft £> ft o <£> -e . =i * h & 

£ 15: 7k ?fr *P I" § ift H t> ff o . 

^H&H /5 s X- # ft r. £ m J: 3 a x F7^^*)5i:Ht, J^fffc HI 



35 



WO 2004/024961 




CT/JP2003/011654 



1 





XM«1 


2 




MHrtf 4 






















us 






so A* -i L Wtrtefr 

X 


7 AK $5j 3 7a 


mlF? *K Htm 
»*Bffl 

7 aN «u 3 7A 






oo tx m 


1 o 

18 fx m 


9 ]x m 


4 /z m 


4 M D 




T. Fe 




C1 Of 

51% 


row 

Oo% 


4o% 


4o» 




frit 


0. 88 


1.14 


0. 98 


1. 13 


1.13 






0. 07% 


0. 18% 


0. 25% 


1. bb% 


1. OD% 






0.11% 


0. 33% 


0. 12% 


0. 45% . 


0. 45% 




NaFJfc^ 


0. 01% 


0. 12% 


0. 22% 


1. 01% 


1.01% 






0. 00% 


0. 03% 


0. 13% 


0. 12% 


0. 12% 




T jvjj yigfit: 


0. 19% 


0. 66% 


0. 72% 


3. 14% 


3. 14% 




ffi»Jfc*(T. Zn) 


0. 19% 


0. 88% 


3. 67% 


16. 6% 


16. 6% 




&tt^(T. Pb) 


0. 02% 


0. 11% 


1.11% 


3. 3% 


3. 3% 






0. 96 


0.77 


0. 22 


0. 22 


0. 22 


















1. 56 


1.9 


2.9 


7.5 


7.4 






35 


48 


55 


60 


62 




tKpH 


6.2 


8.8 


10.9 


9.2 


11.9 




0. 32 


0. 28 


0. 38 


0. 24 


0. 26 








0. 017% 


0. 028% 


0. 036% 


0. 053% 


0. 060% 




KClii;^ 


0. 027% 


0. 051% 


0. 017% 


0. 015% 


0. 017% 






0. 002% 


0. 019% 


0. 030% 


0. 032% 


0. 037% 




KFJfcSp 


0. 000% 


0. 005% 


0. 019% 


0. 005% 


0. 006% 






1 0. 05% 


0. 10% 


0. 10% 


0. 11% 


0. 12% 






0. 18% 


0. 88% 


3. 60% 


16. 1% 


13. 1% 






0. 02% 


0. 11% 


1. 13% 


3. 3% 


2. 9% 




Tfr% V tt/(M 


0. 25 


0. 12 


0. 03 


0.01 


0. 01 




^^^^(mm 3 ) 


11,800 


6,400 


4,100 


4,000 


5,900 








1280 


1320 


1260 


1350 


1320 




»7Gl*W<#) 


15 


15 


13 


12 


15 
















h-*/HBc(T. Fe) 


79% 


73% 


75% 


66% 


64% 






64% 


84% 


81% 


88% 


83% 






0. 04% 


0. 07% 


0.17% 


0. 83% 


0. 75% | 




ft*** h 














T. Zn 


22. 4% 


51.5% 


55. 1% 


64. 9% 


58. 8% 




T. Pb 


2. 9% 


10. 8% 


12. 8% 


9. 4% 


8. 7% 




Na 


1.03% 


0. 76% 


0. 56% 


0. 34% 


0. 38% 




K 


1.88% 


0. 95% 


0. 31% 


0. 12% 


0. 21% 




CI 


2. 44% 


2. 04% 


1. 11% 


0. 63% 


0. 58% 




F 


0. 45% 


0. 81% 


0. 22% 


0. 31% 


0. 39% 






5. 80% 


4. 55% 


2. 20% 


1.40% 


1. 56% 




38£ ft* (kg/ton) 


6.2 


15.7 


62.9 


241.7 


216.7 

















36 



WO 2004/024961 



CT/JP2003/011654 



* 2 







JfctMN2 






^y *y 


7V try 












s*ss&>p % fm*r? Af x 


\ rar j y a 


H2i /r ' '* 1 \ Jr. >4J vk »n*J 

-Ja 






38 ixm 


18 Mm 


4 fi m 




T Fg 


OOtd 




43% 






0. 88 


1.02 


1.12 




NaCltt* 


0. 07% 


U. J.O70 


1. 56% 




KCltb* 


0. 11% 


ft 3*}% 


0. 45% 






0. 01% 


ft 1 9Q£ 


1. 01% 






0. 00% 


U. Uotd 


0. 12% 






0. 19% 


U. DD/fa 


3. 14% 




M£8J£^(T.Zn) 


0. 19% 


U. OOTD 


16. 6% 




«BJfc*(T. Pb) 


0. 02% 


0.11% 


3. 3% 




TA'* y 4K/(M#& 


0. 96 


0.77 


0. 22 


i 








NaClit^ 


0. 07% 


0. 18% 


1. 56% 




KCltb* 


0. 11% 


0. 33% 


0. 45% 




NaFJfc^S 


0. 01% 


0. 12% 


1. 01% 






0. 00% 


0. 03% 


0. 12% 






0. 19% 


0. 66% 


3. 14% 






0. 19% 


0. 88% 


21. 6% 






0. 02% 


0.11% 


4. 3% 






0. 96 


0. 77 


0. 17 




¥«&*«(nm 8 ) 


10,900 


6,700 


6,000 








5l7C®«(°C) 


1280 


1320 


1320 






1 15 


10 


15 








h— */Hft(T. Fe) 


79% 


73% 


62% 






69% 


80% 


80% 






0. 04% 


0. 08% 


0. 66% 














T. Zn 


19. 4% 


42. 7% 


52. 9% 




T. Pb 


1.9% 


8. 2% 


8. 6% 




Na 


2. 22% 


2. 12% 


1 4. 43% 




K 


3. 81% 


3. 85% 


1.25% 




CI 


5. 66% 


7. 39% 


9. 25% 




F 


0. 98% 


0. 26% 


3. 04% 






12. 7% 


13. 6% 


18. 0% 




3S£Jfc33(kg/ton) 


! 8.3 


19.4 


307.5 




hum 


2 D 







37 



WO 2004/024961 ^^CT/JP2003/011654 

, c zmwm&v, mmw 1 2 i:tiiitx7 y -ft 

3 V^T 1 5 J£ J; ^ffttil^ii 1 6 M$g!i££ ftX ^ Rtt^<Z)^ 

tigA^t 1 s &mx®mm& 1 9 

®mm')F 1 9 T^Pl^ilTC $ ttfc^^^^ilTC^F £ & 5— *-t*. 
rc^l^itSifXli, ^^^«2 0tT^^]$^, 111 
2 1f<lT, (ZnO) Sr^tf^M^n^y^ h D i UTlel 

JK£*K t^fxli, :7*p T 2 2 3^e>#ffl$n5. 

jt^S^f 1 2 * — A-5£jE$ij&7j<$S 1 4^5>#ffi£;ft5 
7k7>f*. 5g^7k1§ 2 4 £ tt, Tfc^Sl^ii 2 5 ^T^a$ tvfc 

M^-CD^^fci^^^TK^, igi^TKW 1 i: L-C5g^7k# T/-f 2 6 
(-T^#IS 1 1<z.Mt££ *l, a«9«^C7jc$tt5 W2) 0 

^i^lCLT, ^^^^^^O^^ffi^W^^i^^M^ (Z 
nO) SrJSU* fnlaliK-t-5 £ £ S„ 

01 ^/Ttniiit'ft, \-cxm.ttc*mwmi!fi-z>& 

38 



WO 2004/024961 



CT/JP2003/011654 



2 7 < x i V^ 0 
(HJfe^J 2) 

f*ifc^#te, ffiMfig^: 6 0°C, *^7k/^^ 1 0 , ft 

#«jflB* 3 0 # i UfCo 
^3 





NaOH 


pH 


Zn 


Pb 


Na 


K 


CI 


TFe 








18. 9% 


1. 71% 


1. 90% 


1. 71% 


5. 56% 


28. 8% 




0. 0% 


6. 7 


20. 0% 


1. 82% 


0. 26% 


0. 21% 


2. 86% 


30. 8% 


9. 5% 


9. 3 


21.4% 


1. 94% 


0. 33% 


0. 10% 


0. 61% 


32. 6% 


10. 0% 


11. 4 


21. 5% 


1. 94% 


0. 52% 


0. 09% 


0. 68% 


32. 7% 


12. 0% 


13. 0 


21. 8% 


0. 92% 


0. 29% 


0. 08% 


0. 64% 


33. 2% 



* 4 





NaOH 


pH 


Zn 


Pb 


Na 


K 


CI 




0. 0% 


6. 7 


1. 141% 


0. 56% 


87. 2% 


88. 5% 


51. 9% 


9. 5% 


9. 3 


0. 002% 


0. 14% 


84. 8% 


94. 9% 


90. 4% 


10. 0% 


11.4 


0. 004% 


0. 09% 


75.7% 


95. 4% 


89. 3% 


12. 0% 


13. 0 


0. 464% 


53. 41% 


86. 7% 


95. 8% 


90. 1% 



W-fZk, pH6. 7 *:<Dtif<D C 1 m&^fclfo 5 

2 % h ¥ * o tc # , N a O H 3r MP L p H $J 9 ~ 1 2 {31 1~ £ £ , 
C l Bfe^spttft 9 0 % -§;-T?_h#L. Z n <£> n X fc#flffcl/h£ J&» o 

o 

39 



WO 2004/024961 



CT/JP2003/011654 



Tf, Z n n ;* j$3jg bfc 0 



:©tt©ligg (ppm) 
^ 5 (jp-fe : ppm) 





NaOH 
&S#P 


PH 


Zn 


Pb 


Na 


K 


CI 




0. 0% 


6. 7 


539 


33. 10 


2,550 


2,870 


8,610 


9. 5% 


9. 3 


0. 76 


8. 76 


7,180 


2,920 


13,500 


10. 0% 


11. 4 


1. 74 


5. 86 


7,480 


2,880 


14,310 


12. 0% 


13. 0 


221 


3,354 


12,140 


3,040 


14,620 



V^tK^Ji^fc, 0 *^*3ttS— Mt&jfttkffimm : P b < 0 . 1 
ppm&_hlHl o T <DX^ Mffi-fZ f£ teztt^S £ T? £> 5 „ 



7k £0.3® ft > — Jgfcff frtbTV^ p H1IIJF e C 1 3 t ftft^m 

M^lomiJUK X , Pb<o. i ppmicT-t „ Wam pSffifc-tz r. £ 



* 6 





NaOH 
$S#P 


PH 


Zn 


Pb 


Na 


K 


Cl 








55. 0% 


5. 0% 


4. 2% 


4. 5% 


16.4% 




0. 0% 


6. 7 


65. 7% 


6. 0% 


0. 7% 


0. 6% 


9. 5% 


9. 5% 


9. 3 


70. 4% 


6. 4% 


0. 8% 


0. 3% 


2. 0% 



%, (Na+K) tfS$j9% % Z n^S5 5%i, Zn©#fi&as<£a> 
o & , P HU9t?}5fc#Lfe^^ h £ 31 tg b £ # tf> — & ^ * Hi 
% C1^U2%, (Na+K) m 1 % % Z n # 7 0 % ( Z n O 

40 



WO 2004/024961 



CT/JP2003/011654 



-To 

m&m.&& 6 o°c, m&fo/yx h & & 1 o , m # 

^ 7 



Zn 


Pb 


Na 


K 


CI 


TFe 


Ca 


Si 


pH 


CaO/Si0 2 


6. 12% 


1. 15% 


5. 15% 


4. 27% 


19. 4% 


0. 7% 


19.4% 


4. 23% 


11. 0 


3. 0 



8 





US 0c 


pH 


Zn 


Pb 


Na 


K 


CI 


TFe 


Ca 


Si 


CaO/ 
Si0 2 




0 




18. 9% 


1. 71% 


1. 90% 


1. 71% 


5. 56% 


28. 8% 


1. 71% 


1. 87% 


0. 60 


?5fc t£ 


10% 


9.9 


19. 7% 


1. 84% 


0. 37% 


0. 11% 


0. 73% 


29. 2% 


3. 32% 


2. 32% 


0. 94 



m 9 







pH 


Zn 


Pb 


Na 


K 


CI 




10% 


10 


0. 01% 


0. 1% 


84. 9% 


95. 0% 


90. 4% 



^r^fo-TS fzibfcffljfx ^ Thtuttm^W. (Ca(OH) 2 ) ifi 

^ot, ±mMI%teC a #*>i«5< , (C a O/S i 0 2 ) 

36S $J 3 -X? & o fc . 

ISI (CaO/S i0 2 ) t>, =f $ |§l»*F?ft££8sj!mffi«> 
m 0 . 6^£>0. 9 £Uifc:_L# bfc. 

41 



WO 2004/024961 



CT/JP2003/011654 







pH 


Zn 


Pb 


Na 


K 


CI 




0 




55. 0% 


5. 0% 


4. 2% 


4. 5% 


16.4% 




10% 


9. 9 


69. 1% 


6. 4% 


1. 3% 


0. 4% 


2. 6% 



m&Vtl:^?* h *M7b tfcl^©-^^^Mi^ C1^D16% 
(N a +K) &m 9 %, Z n &m 5 5 % (ZnOiS«68 %) £ 

K^tSRitb-ei o%»Jiqtt, p h *m 1 o m-f- § £ , ci35s 

J&2. 6%. (Na+K) #$11. 7%, Zn#ft69% (ZnO 
«*J8 6%) £ * 9 s Z n JNBg^^d^iSjJ: UfCo 

t ^* v < <Stemw&&m ixt, he # * & a g ^ © 

P H?:PStfc|?t^^*^^^t5 
£^<ffcM$& (ZnO) w\ * m «R * s JK^Sr^fb^ffc 

42 



WO 2004/024961 



CT/JP2003/011654 



So 

*5fc^#<Z>i£^S (CaO/Si0 2 ) ^0. 9 U±Kft 5 

iii try ^^i-*bwr, i£^i«tf>fc#>{-&ffl-r 5 c a o 



43 



WO 2004/024961 



CT/JP2003/011654 



n # o «s m 

t jjc^r?®^ =7 }) — ^v^flftzk ®> tK % £ m 

6. ffrfB* 7 y £7Ktf>SC*Jfc^tfS 1 *f 1 • 5^_h 

44 



WO 2004/024961 



CT/JP2003/011654 



& JP ^ AS #J O it 7G & S # & o 

7. tfllB^ 7 y -^M^{-*5VN"Cs * 7 y — * 8 0 "CSXTKMm 
© & JR H f % © it 7C £0; a 2r & o 

)\<WL<n>&Vr b Mffi b m<D*A'&<r>'&tt b <DlkT ;v% y / mm + ffi 
) t?0. 1 £*-b^-t*5*&#«:fl§v^ r ir *!$Wtb1rZ>m&<Dmm 

^©^/^©^if- k ©JfcT/Hfc y / (!£«& + ») "^0. 1 ^-h-^W 
-T SiB-e-i&ftSrtf v> 5 r b $r#ifc k i-5ff^©f£ia 3 , 4, Rtf, 

io. m%&®it&7i<Lbm& utMit uyt* 9 y -© p 7 ~ 1 

1 1 . MSB b m& UT^it Ufc* ?y-OpH^7 

-11. 5tfc5ri «r 5 Iff :fc©«SB 9 i^lB«©^^m>fb 

ki-§it^©*5ffli~i i ©v^*LaM£iE^©#m®Mfc^©3S 

1 3. t&IBj8i7K^t!:tett5»fr k7K©«*Jfc*Sr 1 *f 0 . 2-1 

45 



WO 2004/024961 



'CT/JP2003/011654 



mo. 4H, mBfcyo*. ¥®fcm 10000 m 3 ^t©ss^ 

14. ttrlB^^^^^^i-s^^^j^^^^^Jt^^lMO. 6 
1 1 2 0 0 °C^±<D^rtlH5^^ 8 frSl±ffim*t V^XMynir 5 Z b 

ft < b h ^-rfifr — jj&m-t ZWff ^^nWtm&^TLX^Z ZL b & 

i6. tiii3^#:^^^ii^%T'fc5 r ^ zwrnb-tzmikonm 

i~i 5 ©v^H^;ii2*4<z>&^^b%^^7n;fr?£o 

1 7 . If ^(D^ffl 1-16 <DV^*taM;iiB^&mmte^tf>3t7n 

19. p Hp«#J&7R*T*iS#*S£-U, $CV^a*S& 

1X77!) -£®5£ U s 

46 



WO 2004/024961 



CT/JP2003/011654 



20. WIBp HPaE*J«sOH-*Sr*&tf*«T?«><5 £ k 

18Xttl 9 te®4ft<0»«c«3i4&©S55#!!3:frifc. 

Kt»s>5 r k £#^kl-5W#<z>i5ffl 18-20 <^-f tbj&Mcsa^ 
22. utria p Hii^t* P h iril ufc* 7 y -<n> P h# 8 

2 3 . fltriB ^J&7k^<£> 16-27 
f5r i: £r#m ki-5ft*0*5BBl 8 ~ 2 2 <DV^T 3&» Ki B <ft © » 

2 4. mmmmm&MTtmim-rzmmx'h^x, 

2 5. Sf^ii^I5n^it5ilT'feot, 

47 



WO 2004/024961 ^^CT/JP2003/0 11654 

_h{c^^ttfcx 9 v b-cj^TK-r sj&Tkm. 



48 



WO 2004/024961 




CT/JP2003/011654 




1 



2 3 



Fig. 2 



8 9 



z 



12 



10 



wv 



< 



INTERNATIO 



SEARCH REPORT 



IntemaTWBD application No. 

PCT/JP03/11654 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C22B1/16, 1/00, 7/02, 19/30, 19/34, 13/02, B09B3/00, 
C02F11/00, 


According to International Patent Classification (IPC) or to both national classiOcation and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int-Cl 7 C22B1/00-61/00, B09B3/00, C02F11/00 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2003 
Kokai Jitsuyo Shinan Kbho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


JP 2002-194452 A (Aichi Steel Works Ltd.), 
10 July, 2002 (10.07.02), 
Examples 
(Family: none) 


1-6,8, 9,13, 

15-17 
7, 10, 18-25 


Y 


JP 53-29122 B2 (Toho Aen Kabushiki Kaisha) , 
18 August, 1978 (18.08.78), 
Full text 
(Family: none) 


7, 10, 18-25 


! A 


JP 2001-294942 A (Nippon Steel Corp., Nittetsu 

Plant Designing Corp.), 

26 October, 2001 (26.10.01), 

(FamiXy: none) 


1-25 


[~X"| Further documents are listed in the continuation of Box C. 


| | See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"F eariier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O** document referring to an oral disclosure, use, exhibition or other 
1! means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


"T" later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X** document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 


Date of the actual completion of the international search 
27 November, 2003 (27.11.03) . 


Date of mailing of the international search report 

09 December, 2003 (09.12.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATTO. 




SEARCH REPORT 



IntemaSIRi application No. 

PCT/JP03/11654 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 10-2 658 61 A (Sumitomo Metal Mining Co, 
06 October, 1998 (06.10.98), 
(Family: none) 

JP 55-104434 A (Dowa Mining Co., Ltd.), 
09 August, 1980 (09.08.80), 
(Family: none) 



Ltd. ) , 



1-25 



1-25 



Form PCT/ISAy210 (continuation of second sheet) (July 1998) 



/JPO 3/1 16 5 4 



a. %m<Dmtz>ftw<D&m (sammum (ipo ) 

Int. CI 7 C22B1/1 6, 1/00, 7/0 2, 1 9/30, 1 9/34, 1 3/0 2 
B09B3/00, C02F11/00 



W*Srffofc*/MBSMB|- (B3NM*fflF&S{ (IPC) ) 

Int. CI 7 C 2 2 B 1/0 0-6 1/0 0, B09B3/00, C02F11/00 



B*H*ffl*f3fe^» 1 92 2-1 9 96^ 

B#B^K1SI/B$r3&&$ft 1 9 71-2003^ 

B*H2«ftJ3*i3&&tt 1 994-2003^ 

B#H*fl3*r*»*i** 1996-2003^ 



^S-C^bfc«-^7*-^-<-^ (7*— *0>*«\ lH3£Efc{£JB Ufcfflfg) 
WP I 



X 
Y 
Y 



JP 2002-194452 A (ft&0SIBHE5*^fct) 
2 00 2. 0 7. 1 0, »J (7r^-*U 



JP 53-2912 2 B2 (I^I^t^tt) 
1978. 08. 18, (77^y-*U) 

JP 2001-294942 A 

2001. 10. 26 (77$P-ftU 



1-6, 8, 9, 13, 
15-17 

7, 10, 18-25 
7, 10, 18-25 



1-25 



tO 

TEJ BREttUKBmottKSfcttflm-CfcS*'. HISgffl®B 

xm m&&tt-r) 



TTJ S§gffl®BXttfBfeB^l-^**vfcjtStt?feo-C 

mm k&m-rz t ©T?ti* < „ »w ©msxraMr 

r&j M-/<fyh7r5!J-Xtt 



2 7. 11. 0 3 



mmmMrv&mn 09.12.03 



B*H#fFJr (I SA/J P) 
100-8915 



4K 



9 7 3 1 



V 1 * 

03-3581-110 1 3 4 3 5 



fSPCT/ISA/2 10 (1 9 98^7^) 



m 



m^mm^ pW/jpo3/ii654 



C QHES) 



JP 10-265861 A (^^JHttaJ^^t) 
1998. 10. 06 (77 5y-*t) 

JP 55-104434 A (fflfrft&8fe3g£fct) 
1980. 08. 09 (77^9- 



1-25 



1-25 



iSPCT/ISA/2 10 (1 9 98^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ FADED TEXT OR DRAWING 

□ blurred OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



JsJ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




